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FILLED POLYOLEFIN COMPOSITIONS AND 
FILLER MATERIAL 

BACKGROUND .OF THE INVENTION 

1. Field of the Invention 
The present invention relates to ?lled polyole?n com 

positions having improved thermal stability characteris 
tics, and, in most cases, improved color. ' 

2. Description of the Prior Art 
Fillers have been used in polyole?n polymers to im 

part such effects as improved dimensional rigidity and 
lower costs to the resulting blend of ?ller and polymer. 
Such ?lled polyole?n compositions ?nd utility in a wide 
variety of applications, including in the manufacture of 
various formed and molded articles, e.g., appliance 
components, under-the-hood automotive parts, and 
instrument housings. However, use of these polymers at 
relatively high service temperatures has sometimes re 
sulted in thermal degradation of the polymer/filler 
blend. Also, the use of certain types of ?llers in polyole 
?n polymers result in a blend having a color that is 
darker than desired. Various approaches have been used 
to improve the thermal stability and color characteris 
tics of such ?lled polyole?n compositions. 
US. Pat. No. 3,425,980 to B. O. Baum advocates the 

use of a non-acidic, oxygen-containing hydrocarbon or 
halogenated hydrocarbon to coat clay ?llers contained 
in polyethylene compositions to yield novel white and 
colorable polyethylene compositions. 

U.S. Pat. No. 3,553,l58 teaches the use of a variety of 
“talc deactivating compounds” including such organic 
polar compounds as epoxides, amides, acrylate poly 
mers and aliphatic polyols to improve the thermal sta 
bility of talc-?lled polypropylene. 
More recently, Japanese Kokai No. 77 45,644 (as V 

abstracted in Chem. Abstn, Vol. 87, 5409431, 1977) 
teaches a heat resistant polyole?n resin containing ?ller 
and a mixture of polyoxyalkylene acid phosphates and a 
sulfur-containing compound of the formula 
C(CH2OCOCH2CH2SR)4, where R is a Clo-C20 alkyl 
group. 

SUMMARY OF THE PRESENT INVENTION 

The present invention are ?lled polyole?n composi 
tions containing an effective amount of a composition 
comprising a neutral dipolyoxyalkylene hydroxyalkyl 
phosphonate for improved thermal stability of said 
polyole?n compositions and, in certain cases, improved 
color characteristics, as well. The present invention also 
includes the improved ?ller material containing an ef 
fective amount of the phosphonate for such improved 
thermal stability when placed in the polyole?n resin. 

DETAILED DESCRIPTION OF THE PRESENT‘ 
INVENTION 

The polyole?n resin and ?ller which form major 
components of the claimed compositions are well 
known to persons of ordinary skill in the art. 
The polyole?n resinswhich are suitable for use in the 

present invention include such well-known polymers as 
polyethylene and polypropylene. The polyole?n resin 
will generally comprise about 30% to about 95%, by 
weight of the blend of the present invention. 
The type of ?ller material which is used in the blend 

of the present invention is known to the person of ordi 
nary skill in the art. It is a ?nely divided material having 
an average particle size of from about 0.01 micron to 
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2 
about 100 microns, preferably from about 0.03 micron 
to about 25 microns, so as to be suitable as a ?ller mate 
rial for polyole?n substrates. The type of inorganic 
?ller which may be used in the practice of the present 
invention includes such ?llers as the metal silicates and 
carbonates. A representative example of a silicate mate 
rial is talc which is a magnesium silicate. A representa 
tive preferred example of a metal carbonate is calcium 
carbonate. Other suitable fillers include magnesium 
carbonate, hydrated alumina, silica, aluminum silicate, 
magnesium oxide, iron oxide, diatomaceous earth, mica, 
kaolin, and bentonite. The ?ller material will generally 
be present in the blend of the present invention at from 
about 5% to about 70%, by weight of the blend. 
The blends of the present invention involve the incor 

poration in the blend of polyole?n and ?ller of an effec 
tive amount for improved thermal stability for such 
blends of a neutral dipolyoxyalkylene hydroxyalkyl 
phosphonate. This phosphate ester composition can be 
added to the filler before it is admixed with the polyole 
?n, can be‘ added to either the tiller or polyole?n as they 
are mixed, or can be added to the blend after it is 
formed. The composition can be added neat or in the 
form of a low boiling organic solvent, such as methy 
lene chloride. Effective amounts range from about 
0.1% to about 3%, based on the weight of ?ller in the 
polyole?n. The invention also includes the ?ller mate 
rial which has been treated with the above-described 
phosphonate. ‘ 

In order to achieve the desired improvement in ther 
mal stability, and in most cases, color improvement, for 
the ?lled polyole?n compositions of the present inven 
tion, the present invention contemplates the presence of 
an effective amount of a dipolyoxyalkylene hydroxyal 
kyl phosphonate. Such compounds are known and have 

I been used as stabilizers, plasticizers, flame retardants 
and as a lubricant and hydraulic fluid as described in 
US. Pat. No. 3,970,729 to E. N. Walsh et al. which is 
incorporated herein by reference. The compounds have 
the following formula 

where R, R’ and R" are independently C1-C3 alkyl 
groups, and the sum of m and n is van integer from 2 to 
10. A particularly preferred compound is di(polyoxye 
thylene)hydroxymethyl phosphonate which is commer 
cially available as VICTASTAB HMP from Stauffer 
Chemical Company. ' 

In addition to the foregoing described polyole?n 
resin, filler, and phosphonate additive, the blends of the 
present invention can also contain any compatible con 
ventional additives normally used in ?lled polyole?n 
resin compositions which do not frustrate the purpose 
of the phosphate compositions. Representative addi 
tives of this type include: flame retardants, colorants, 
lubricants, processing aids, other antioxidants and stabi 
lizers, and the like. 
The following Examples are presented to illustrate 

certain embodiments of the present invention. 

' EXAMPLES 1-3 1 

These Examples illustrate the effect-‘noted when a 
di(polyoxyalkylene)hydroxyalkyl phosphonate is used 
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to treat calcium carbonate ?ller in . a 60% poly‘ 
propylene/40% calcium carbonate system (Example 3) 
as compared to a control formulation not containing the 
phosphonate (Examples 1 and 2). ‘ I 

- Example 1 is a control blend of 60% polypropylene 
(HERCULES 6523)v vand 40% calcium carbonate 
(ATOMITE from Thompson, Weinman Co.).,Example 
2 is similar with the exception that the calciumcarbon 
ate had been mixed with dichloromethane and dried 
prior to combinationv with the polypropylene. Both 
mixtures were extruded at 232° C. and injection molded 
at l90°—204° C. to form the test plaques. . ~ > 

Example 3 was similarly formed with the exception 
that the calcium carbonate was mixed with 1%, by 
weight of ?ller, of di(polyoxyethylene)hydroxymethyl 
phosphonate (VICTASTAB HMP from Stauffer 
Chemical Company) via dichloromethane solution fol 
lowed by drying before combination with the polypro 
pylene. 

Test plaques having a thickness of 0.32 'cm. were 
formed and were: (1) tested in a Hunter color meter to 
determine the degree of color improvement and (2) left, 
in a circulating air oven at 150° C.- until a powdery 
residue appeared on the specimen surface to measure 
oven stability. 
The following values were noted with AE indicating 

the color difference from a magnesium oxide standard 
and encompassing changes along the light-dark, red 
green and yellow-blue color coordinates. Lower num 
bers indicate a less colored specimen. These values were 
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calculated using the Hunter L, aL, b1, color difference ‘ 
formula which is described in Wyszecki et al., Color 
Science: Concepts and Methods, Quantitative Data and 
Formulas, Table 6.3,.Formula No. 6, p. 460 John Wiley 
and Sons, Inc., New York, 1970) using a Hunter Associ 
ates Laboratory tristimulus Colorimeter (Model D25 
D2). The time for the powdery residue to appear on the. 
samples inserted in the oven is a measure of the oven 
stability of the specimen. Longer periods of time indi 
cate a more heat resistant specimen. 
The following results were obtained: ' 

Hunter Color Oven Stability 
Example (AE) (days) 

1 (Control) 16 4 
2 (Control) 13 2 
3 10 33 

EXAMPLES 4-5 
These Examples show'the improvement in both oven 

stability and color when the present invention is used in 
a propylene/Montana talc composition. The composi 
tion comprised 50%, by weight, Montana tale in poly 
propylene and was compounded on a Brabender appa 
ratus at 180° C. at 60 rpm. The polypropylene had been 
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?uxed for 5 minutes at that temperature prior to addi 
tion of the ?ller. Example 4 is a control run wherein the 
tiller was untreated. The ?ller used in Example 5 was 
treated with 2%, by weight of the ?ller, with the phos 
phonate composition described herein (V ICTASTAB 
HMP). The respective compositions were then pressed 
into 0.081 cm..- thick plaques for testing. ' 
The following results were obtained: 

Oven Stability 1 Hunter Color 

Example . (AE) (days) 

4 (Control) . 52 <3 
5 27 12 

The foregoing Examples are intended to be merely- ' 
illustrative of the present invention and should not 
therefore be‘construed in a limiting manner. The scope 
of protection that is desired is set forth in the claims’ 
which follow. ' 

What is claimed: ' . I 

1. A ?lled polyole?n composition having improved 
thermal stability comprising a polyolefin’ resin, a ?ller, 
and an effective amount for said improved stability of a 
neutral dipolyoxyalkylene hydroxyalkyl ‘phosphonate 
having the formula: v ‘ i 

where R,R’ and R" are independently_C1-C3 alkyl and 
the sum of m and n is an interger from 2 to 10. ' 

2. A composition as claimedin claim 1 wherein the 
polyolefin is present at from about 30%’ to about 95%, 
by weight of the composition. 

I 3. A composition as claimed in claim 1 wherein the 
?ller is present at from about 5% to about‘70%, by 
weight of the composition. . 

4. A ‘composition as claimed in claim 1 wherein the 
phosphonate is present at from about 0.1% to about 3%, 
by weight of the ?ller. 

5. A composition as claimed in claim 1 wherein the 
polyole?n is selected from the group consisting" of poly 
ethylene and polypropylene. 

6. A composition as claimed in claim 1 wherein the 
. ?lleris selected from the group consisting of the metal 
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silicates and the metal carbonates. 
7. A composition as claimed in either claim 1, 2, 3, 4, _ 

5 or 6 wherein the tiller is selected from the group 
consisting of talc and calcium carbonate. 

8. A composition as claimed in either claim 1, 2, 3, 4, 
5 or 6 wherein the phosphonate is di(polyoxyethylene) 
hydroxymethyl phosphonate. 

* i i i * 


